A novel marine bacterium was isolated from a sediment sample from Hwasun Beach in Jeju, Republic of Korea. The cells were found to be Gram-negative, aerobic, oxidase-positive, catalasepositive, motile rods. The organism required natural seawater or artificial sea salts for growth. The temperature and pH ranges for growth were 20-42 6C and pH 5.1-12.1, respectively. Phylogenetic analyses based on 16S rRNA gene sequences showed that the organism belonged to the order Rhizobiales and formed a robust cluster with members of the genus Devosia. Its phylogenetic neighbours were the type strains of Devosia riboflavina (96.8 % 16S rRNA gene sequence similarity), Devosia neptuniae (96.7 %), Devosia soli (96.5 %) and Devosia limi (96.2 %), 'Devosia terrae' DCY11 (96.2 %) and 'Candidatus Devosia euplotis' (96.2 %). The predominant ubiquinone was Q-10, the major fatty acids were C 18 : 1 , C 18 : 0 and C 16 : 0 and the G+C content of the DNA was 59.1 mol%. On the basis of phenotypic data and the results of phylogenetic analyses, strain HST3-14 T represents a novel species of the genus Devosia, for which the name Devosia subaequoris sp. nov. is proposed. The type strain is strain HST3-14
The genus Devosia was first created by Nakagawa et al. (1996) , to accommodate a strain (previously misclassified as 'Pseudomonas riboflavina') that comprised Gram-negative, obligately aerobic, motile rods and was phylogenetically related to members of the class Alphaproteobacteria. The genus currently contains five species with validly published names: Devosia riboflavina (Foster, 1944; Nakagawa et al., 1996) as the type species of the genus, Devosia neptuniae (Rivas et al., 2003) , Devosia limi (Vanparys et al., 2005) , Devosia soli (Yoo et al., 2006) and Devosia insulae (Yoon et al., 2007) , recovered from soils, a plant and a commercial nitrifying inoculum. D. neptuniae is known as a non-rhizobial bacterium capable of forming nitrogenfixing root-nodule symbioses with leguminous plants (Rivas et al., 2002) . Three uncultured Devosia strains, with the provisional name 'Candidatus Devosia euplotis', were identified from among endosymbionts of marine ciliated protozoa, based on 16S rRNA gene sequence analysis (Vannini et al., 2004) . According to a previously emended description (Rivas et al., 2003) , the genus belonged phylogenetically to the family Hyphomicrobiaceae in the order Rhizobiales.
A novel marine bacterium, comprising Gram-negative, aerobic, chemoheterotrophic, motile, short rods, was isolated from beach sediment in Jeju, Republic of Korea. An analysis of the 16S rRNA gene sequence revealed that the isolate belonged to the order Rhizobiales and was related to members of the genus Devosia. In this paper, the classification of strain HST3-14 T is described by means of a polyphasic approach based on physiological, chemotaxonomic and phylogenetic analyses. Sediment samples were taken at a depth of 1.5 m below the surface, placed into sterilized 50 ml Falcon tubes and stored at 4 u C. Sediment samples (1 g) were air-dried for 24 h under laminar flow and stamped directly onto plates of SC-SW agar (Lee, 2006) supplemented with 60 % (v/v) natural seawater, using a sterile rubber stopper. Following incubation at 30 u C for 7 days, the colony on the isolation plate was streaked on marine agar 2216 (MA; Difco). Pure cultures were maintained at 220 u C and 280 u C as 20 % glycerol suspensions supplemented with 60 % (v/v) natural seawater.
To test the requirement of strain HST3-14 T for natural seawater or artificial sea salts (Sigma) for growth, the strain was grown on yeast extract-malt extract agar (Shirling & Gottlieb, 1966) , trypticase soy agar (Difco) and nutrient agar with/without supplementation with 60 % (v/v) natural seawater and SS agar [3.1 % sea salts (Sigma), 0.15 % Bacto soytone (Difco), 0.45 % Bacto tryptone (Difco) and 1.7 % agar, pH 7.3]. Strain HST3-14 T showed a requirement for seawater or sea salts (Sigma) for growth and did not grow on yeast extract-malt extract agar, trypticase soy agar or nutrient agar without the addition of seawater.
DNA extraction and PCR amplification and sequencing of the 16S rRNA gene were performed as described elsewhere (Lee, 2006) : an almost-complete 16S rRNA gene sequence (1406 nt) was determined for strain HST3-14 T . A preliminary BLAST search (http://www.ncbi.nlm.nih.gov/BLAST) revealed that the isolate was related to members of the genus Devosia in the order Rhizobiales. The CLUSTAL_X program (Thompson et al., 1997) was used to align the sequence with corresponding sequences from Devosia species and related taxa retrieved from public databases. Phylogenetic analyses were carried out using several programs contained in the PHYLIP package (Felsenstein, 1993) . A distance-based tree was developed using the method of Jukes & Cantor (1969) and the neighbourjoining treeing algorithm (Saitou & Nei, 1987) and the topology of the tree was evaluated using bootstrap analysis (Felsenstein, 1985) .
In a neighbour-joining tree ( Fig. 1 ) based on 1356 unambiguous nucleotides present in the 16S rRNA gene sequences of all strains, strain HST3-14
T formed a distinct sub-branch within the genus Devosia. The affiliation of strain T to the genus Devosia was supported by a high bootstrap value (100 %) and was also found in trees constructed using the maximum-parsimony and maximum-likelihood methods. Stackebrandt & Goebel, 1994) , and DNA-DNA hybridization was therefore not performed.
For fatty acid analysis, cells of strain HST3-14 T were grown on MA at 28 u C for 5 days and harvested by centrifugation. Cellular fatty acid methyl esters were prepared and analysed by following the instructions of the Sherlock Microbial Identification System (version 6.0; MIDI). The cellular fatty acid profile of the isolate was characterized by the predominance of straight-chain saturated and unsaturated fatty acids together with small amounts of cycloand 10-methylated components, as follows (.1.0 % of total): C 18 : 1 (one or more of isomers C 18 : 1 v9c, C 18 : 1 v12t and C 18 : 1 v7c; 48.6 %), C 18 : 0 (17.5 %), C 16 : 0 (15.9 %), 10-methyl C 19 : 0 (4.1 %), C 12 : 0 (3.8 %), cyclo-C 17 : 0 (1.4 %), a mixture of C 16 : 1 v7c and/or iso-C 15 : 0 2-OH (2.0 %) and an unknown acid with an equivalent chain-length of 18.856 (4.1 %). This major fatty acid profile is typical of members of the class Alphaproteobacteria, but differs from those of members of the genus Devosia (Vanparys et al., 2005; Yoo et al., 2006; Yoon et al., 2007) in that it lacks 10-methyl C 18 : 1 v7c. A comparative analysis of the fatty acids of the isolate and members of the genus Devosia (of terrestrial origin) under the same conditions was not performed because strain HST3-14 T has a requirement for seawater or artificial sea salts for growth.
An isoprenoid quinone analysis was performed using HPLC as described previously (Kroppenstedt, 1985) , with Q-10 (Sigma) as the standard ubiquinone. The G+C content of the DNA was determined using HPLC (Mesbah et al., 1989) . Cell biomass was obtained from cultures grown in marine broth (Difco) at 30 u C. The major ubiquinone in strain HST3-14 T was Q-10. Q-11, which is the major isoprenoid quinone in D. insulae, was not detected. The DNA G+C content of strain HST3-14 T was 59.1 mol%. The presence of nodD and nifH genes (encoding components of legume nodulation and symbiotic nitrogen fixation, respectively) was examined as described previously (Rivas et al., 2002) , using D. neptuniae LMG 21357
T as the positive control and D. soli KACC 11509 T as the negative control. Plasmid isolation was performed using the Wizard Plus SV Minipreps DNA purification system (Promega). nodD and nifH genes were amplified by PCRs from both total DNA and plasmid DNA of D. neptuniae LMG 21357
T , but not from DNA of strain HST3-14 T or D. soli KACC 11509 T .
The morphology and motility of strain HST3-14 T were determined using phase-contrast microscopy and transmission electron microscopy on cells in the exponential phase of growth. The presence of flagella was assessed with a transmission electron microscope (JEM-1010; JEOL). The ability to degrade casein, starch, Tween 80, CMcellulose, chitin and DL-tyrosine was determined using MA as the basal medium, as described previously (Gordon Fig. 1 . Neighbour-joining phylogenetic tree, based on evolutionary distances calculated using the method of Jukes & Cantor (1969) , showing the position of strain T within the genus Devosia and with related taxa. Asterisks indicate branches that were also found in maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971) trees. Bootstrap support percentages are indicated at branch-points. Bar, 0.01 substitutions per nucleotide position.
Devosia subaequoris sp. nov.
et al., 1974). DNA hydrolysis was investigated on DNase test agar (Difco) supplemented with 60 % (v/v) natural seawater. Growth on MA was tested at 4, 10, 20, 30, 37 and 42 u C and at pH 4.1-12.1. Catalase activity was determined with a 3 % (v/v) hydrogen peroxide solution. Oxidase activity and the Gram stain were assessed using the method of MacFaddin (1980) . Tolerance of NaCl and sea salts (Sigma) for growth was tested on MA at 1-7 % and 0.5-9 %, respectively. Utilization of carbon sources and activities of enzymes were examined using API 20NE and API ZYM kits according to the instructions of the manufacturer (bioMérieux). Cells of strain HST3-14 T were grown on MA for 2 days at 30 u C and suspended in sea salts (Sigma) solution (2 %, w/v) before inoculation. The results of physiological and biochemical tests are given in the species description and in Table 1 . Colonial morphology was observed after 7 days cultivation at 30 u C on MA: the colonies were small, smooth, circular, convex and light yellow to light brown in colour. The cells were strictly aerobic, non-spore-forming, Gram-negative rods and were motile by means of single, polar, monotrichous flagella (see Supplementary Fig. S1 available in IJSEM Online).
Phenotypic features that serve to differentiate strain HST3-14
T from type strains of recognized species of the genus Devosia are shown in Table 1 . On the basis of the phenotypic and phylogenetic data presented here, strain T represents a novel species of the genus Devosia, for which the name Devosia subaequoris sp. nov. is proposed.
Description of Devosia subaequoris sp. nov.
Devosia subaequoris (sub.ae.quo9ris. L. prep. sub under; L. gen. n. aequoris of the sea; N.L. gen. n. subaequoris from under the sea, referring to the place where the type strain was isolated). 
